Annex for FCC BLE

Test Report No.: CTL2205129022-WF04

Appendix A: DTS Bandwidth

Test Result
TestMode Antenna Channel DTS BW [MHZz] FL[MHZ] FH[MHZ] Limit{MHZz] Verdict
2402 0.652 2401.692 2402.344 0.5 PASS
BLE_BT4.0 Ant1 2440 0.656 2439.688 2440.344 0.5 PASS
2480 0.656 2479.688 2480.344 0.5 PASS
2402 1.128 2401.460 2402.588 0.5 PASS
BLE_BTS5.0 Ant1 2440 1.128 2439.460 2440.588 0.5 PASS
2480 1.128 2479.460 2480.588 0.5 PASS
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Appendix B: Occupied Channel Bandwidth

Test Result

TestMode Antenna Channel OCB [MHZz] FL[MHZz] FH[MHZz] Limit(MHZz] Verdict
2402 0.95577 2401.537 2402.492 PASS

BLE_BT4.0 Ant1 2440 0.95578 2439.536 2440.492 PASS
2480 0.95565 2479.536 2480.491 PASS

2402 1.9690 2401.038 2403.007 PASS

BLE_BT5.0 Ant1 2440 1.9720 2439.036 2441.008 PASS
2480 1.9723 2479.035 2481.007 PASS
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Test Graphs
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Appendix C: Maximum conducted output power

Test Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 -3.89 <30 PASS
BLE_BT4.0 Ant1 2440 -3.72 <30 PASS
2480 -4.6 <30 PASS
2402 -3.97 <30 PASS
BLE_BT5.0 Ant1 2440 -3.83 <30 PASS
2480 -4.78 <30 PASS
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Test Graphs
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Appendix D: Maximum power spectral density

Test Result

TestMode Antenna Channel Result{[dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2402 -18.75 <8 PASS

BLE_BT4.0 Ant1 2440 -18.57 <8 PASS
2480 -19.6 <8 PASS

2402 -21.37 <8 PASS

BLE_BT5.0 Ant1 2440 -21.22 <8 PASS
2480 -22.17 <8 PASS
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Test Graphs
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Appendix E: Band edge measurements

Test Result

TestMode Antenna ChName Channel ReflLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2402 -4.47 -57.65 <-24.47 PASS

BLE_BT4.0 Ant1
High 2480 -5.25 -57.11 <-25.25 PASS
Low 2402 -4.50 -51.8 <245 PASS

BLE_BT5.0 Ant1
High 2480 -5.32 -56.73 <-25.32 PASS
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Test Graphs

[ Keysight Spectrum Analyzer - Swept SA
AL F

: Y e

Center Freq 2.352500000 GHz #Avg Type: RMS
PNO: Fast ~— 17ig: Free Run Avg|Hold: 1816/2000
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

CenterFreq
2352500000 GHz!

oo

StartFreq|
2300000000 GHz!

StopFreq|
2.405000000 GHz/

Stop 2.40500 GHz CFStep
Sweep 10.07 ms (1001 pts)|IRCE Y TE4
Man

BLE_BT4.0_Ant1_Low_2402

[ Keysight Spectrum Analyzer - Swept SA

AL iy
Center Freq 2.510000000 GHz #Avg Typec RMS
Pt Tast - Trig: Free Run AvglHold: 193012000

IFGain-Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
2510000000 GHz!

oo

StartFreq|
2470000000 GHz!

StopFreq|
2560000000 GHz/

Stop 2.55000 GHz CFStep
Sweep 7.667 ms (1001 pts)|ICEUT Y TS

2483 50 GHz| 9,840 dBm
2,500 00 GHz| -58.419 dBm
2.506 08 GHz| -57.110 dBm

BLE_BT4.0_Ant1_High_ 2480

[ Keysight Spectrum Anayzer - Swept SA

AL A
Center Freq 2.352500000 GHz #Avg Type: RMS
PNO: Fast ~#+ 17ig: Free Run Avg|Hold: 18032000

IFGain-Low #Atten: 30 dB
Auto Tune)|
Ref Offset 1 dB

Ref 20.00 dBm

Center Freq
2352500000 GHz!

StartFreq|
2300000000 GHz!

4

B T

Start 2.30000 GHz Stop 2.40500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts),

-51.801 dBm
-59.817 dBm
-60.002 dBm
-51.801 dBm

BLE_BT5.0_Ant1_Low_2402

Page 14 of 22




[ Keysight Spectrum Analyzer - Swept SA

T C .

Center Freq 2.510000000 GHz #Avg Type: RMS
'PNO: Fast -+~ Trig: Fres Run AvglHold: 193912000
FGainlow  #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

CenterFreq
2510000000 GHz|

4

PR T AT Y O R—

Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts),

248350 GHz|  -60.120 dBm
250000 GHz| 59,144 dBm
250656 GHz|  -56.728 dBm

BLE_BT5.0_Ant1_High 2480

Page 15 of 22




Appendix F: Conducted Spurious Emission

Test Result
FregRange RefLevel
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
[MHz] [dBm]
Reference -4.57 -4.57 - PASS
2402 30~3000 -4.57 -56.02 <-24.57 PASS
3000~26500 -4.57 -44.88 <-24.57 PASS
Reference -4.37 -4.37 - PASS
BLE_BT4.0 Ant1 2440 30~3000 -4.37 -55.23 <-24.37 PASS
3000~26500 -4.37 -45.11 <-24.37 PASS
Reference -5.44 -5.44 - PASS
2480 30~3000 -5.44 -56.25 <-25.44 PASS
3000~26500 -5.44 -44.49 <-25.44 PASS
Reference -4.63 -4.63 - PASS
2402 30~3000 -4.63 -55.95 <-24.63 PASS
3000~26500 -4.63 -44.49 <-24.63 PASS
Reference -4.47 -4.47 - PASS
BLE_BT5.0 Ant1 2440 30~3000 -4 .47 -56.48 <-24 .47 PASS
3000~26500 -4 .47 -43.66 <-24 47 PASS
Reference -5.58 -5.58 PASS
2480 30~3000 -5.58 -55.95 <-25.58 PASS
3000~26500 -5.58 -44 .96 <-25.58 PASS
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Test Graphs
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AL .
Center Freq 2.402000000 GHz #Avg Type: RMS
PNO: Wide ~+~ 17g: Frée Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Ref Offset 1 dB Mkr1 2.402 009 GHz,

Ref 21.00 dBm -4.630 dBm
CenterFreq)
2.402000000 GHz|

StartFreq
2400500000 GHz|

‘Center 2.402000 GHz Span 3.000 MH
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_BT5.0_Ant1_2402_0~Reference

[ Keysight Spectrum Analyzer - Swept SA

AL E A N
Center Freq 1.515000000 GHz #Avg Type: RMS
PNO: Fast ~+— 17ig: Free Run AvglHold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

CenterFreq
1516000000 GHz|

I—
StartFreq
30000000 MHz|

a

StopFreq|
3.000000000 GHz/

Stop 3.000 GHz CFStep
Sweep 283.9 ms (1001 pts)|IRPLITIY TEA
Auto Man

BLE_BT5.0_Ant1_2402_30~3000

[ Keysight Spectrum Analyzer - Swept SA
AL F

; Y :

Center Freq 14.750000000 GHz #Avg Type: RMS
PMO: Fast ~+— 17ig: Free Run AvglHold: 313
IFGain:Low #Atten: 30 dB

Auto Tune|
Ref Offset 1 dB.
Ref 20.00 dBm

CenterFreq
14.750000000 GHz|

I—

StartFreq|
3.000000000 GHz!

StopFreq|
26500000000 GHz!

CF Step,

Start 3.00 GHz
#Res BW 100 kHz #VBW 300 kHz

BLE_BT5.0_Ant1_2402_3000~26500
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[ Keysight Spectrum Anahyzer - Swept SA

02:11:01 PH

AL .

Center Freq 2.440000000 GHz #Avg Type: RMS
PNO: Wide ~»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.440 015 GHz,
Ref Offset 1 dB. iy
R;i 21s.euu dBm -4.473 dBm

CenterFreq

2.440000000 GHz|

StartFreq
2438500000 GHz|

‘Center 2.440000 GHz Span 3.000 MH
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_BT5.0_Ant1_2440_0~Reference

[ Keysight Spectrum Analyzer - Swept SA

AL ; I

Center Freq 1.515000000 GHz #Avg Type: RMS
PNO: Fast ~+— 17ig: Free Run AvglHold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

CenterFreq
1516000000 GHz|

I—

StartFreq
30000000 MHz|

. do
il oyt 1o s A A HAT A S P b g s S vttt At

#VBW 300 kHz

BLE_BT5.0_Ant1_2440_30~3000

[ Keysight Spectrum Analyzer - Swept SA
AL F

: Y :

Center Freq 14.750000000 GHz #Avg Type: RMS
PMO: Fast ~+— 17ig: Free Run AvglHold: 313

IFGain:Low #Atten: 30 dB

RefOffset1 dB. Mkr1 25.912 5 GHz] Auto Tune;

Ref 20.00 dBm -43.656 dBm|

CenterFreq
14.750000000 GHz|

I—

StartFreq|
3.000000000 GHz!

StopFreq|
26500000000 GHz!

CF Step,

#VBW 300 kHz

BLE_BT5.0_Ant1_2440_3000~26500
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[ Keysight Spectrum Anahyzer - Swept SA

AL .

Center Freq 2.480000000 GHz #Avg Type: RMS
PNO: Wide ~»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.480 003 GHz
Ref Offset 1 dB.
R;i 21s.euu dBm -5.581 dBm

CenterFreq
2.480000000 GHz|

StartFreq

‘Center 2.480000 GHz Span 3.000 MH
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_BT5.0_Ant1_2480_0~Reference

[ Keysight Spectrum Analyzer - Swept SA

AL E A N
Center Freq 1.515000000 GHz #Avg Type: RMS
PNO: Fast ~+— 17ig: Free Run AvglHold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

CenterFreq
1516000000 GHz|

I—
StartFreq
30000000 MHz|

5

TP o S S L

B e et 3.000000000 GHz!

Stop 3.000 GHz CFStep
#VBW 300 kHz Sweep 283.9 ms (1001 pts)|IRPLITIY TEA
Auto Man

BLE_BT5.0_Ant1_2480_30~3000

[ Keysight Spectrum Analyzer - Swept SA
AL F

; Y :

Center Freq 14.750000000 GHz #Avg Type: RMS
PMO: Fast ~+— 17ig: Free Run AvglHold: 313
IFGain:Low #Atten: 30 dB

Mk 2 Auto Tune|
Ref Offset 1 dB Mkr1 25.504; €]
Ref 20.00 dBm -44.962 dBm|

CenterFreq
14.750000000 GHz|

I—

StartFreq|
3.000000000 GHz!

StopFreq|
26500000000 GHz!

CF Step,

Start 3.00 GHz
#Res BW 100 kHz #VBW 300 kHz

BLE_BT5.0_Ant1_2480_3000~26500
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